Introduction {#s1}
============

Workplace feedback is one category of information available to individuals at work. Feedback includes evaluation of appropriate actions to achieve one's goals and evaluation of how well such actions are being performed[@r1],[@r2],[@r3]^)^. Feedback was originally provided to modify behavior in order to help employees maintain work-related actions to achieve the required goals[@r4],[@r5],[@r6]^)^. Feedback is generally linked to employee training, development, motivation, work performance, and other work-related outcomes; thus, it is a useful and important resource for the individual and the organization[@r3], [@r7], [@r8]^)^.

According to Steelman *et al*.[@r9]^)^, the concept of the workplace feedback environment refers to "the contextual aspects of day-to-day supervisor-subordinate and coworker-coworker feedback processes rather than to the formal performance appraisal feedback session" (p166). The feedback process is key if feedback is to function effectively and it is assumed that feedback is more effective when given in a feedback environment that is supportive to feedback processes[@r10]^)^. Therefore, a workplace can be described as having a supportive feedback environment if employees receive feedback on a day-to-day basis from supervisors and coworkers, actively seek feedback from supervisors and coworkers, and can apply the feedback given[@r9], [@r11]^)^.

Steelman *et al*.[@r9]^)^ developed the Feedback Environment Scale (FES) to evaluate the degree of support for feedback processes in the workplace. The FES is a multifaceted instrument derived from the current literature that comprises seven facets that can be differentiated from each other but are mutually interrelated[@r9]^)^. The feedback sources for the FES are the supervisors and coworkers who create the feedback environment of employees in the workplace. When using the Supervisor FES and Coworker FES, the supervisor feedback environment and the coworker feedback environment are measured separately by focusing on the employee's perceptions of seven facets: (1) source credibility---source expertise, trustworthiness and competency; (2) feedback quality---consistency and usefulness of the feedback; (3) feedback delivery---how considerate and tactful the feedback source is at the time of delivery; (4) favorable feedback---frequency of warranted favorable feedback (positive feedback such as praise or success feedback which accurately reflects actual good performance on the job); (5) unfavorable feedback---frequency of warranted unfavorable feedback (negative feedback such as criticism which accurately reflects actual performance on the job that is below expectations and is specific and behavioral, not centering on a critique of the employee as an individual); (6) source availability---the ease with which feedback is obtained from feedback sources; and (7) promotes feedback seeking---the extent to which feedback seeking is promoted and encouraged by feedback sources[@r9]^)^.

Both the Supervisor and Coworker FES have adequate reliability and validity[@r9]^)^. For validity, Steelman *et al*.[@r9]^)^ confirmed that the seven facets of the Supervisor and Coworker FES for employees at two companies in the US were consistent with a priori predictions in that they showed a positive correlation for feedback-seeking behavior and that the seven facets of the Supervisor FES were also positively correlated with leader-member exchange (LMX).

Since the development of the FES, there has been a lot of research demonstrating the relationship between the feedback environment and work-related variables and psychological distress[@r12],[@r13],[@r14],[@r15],[@r16],[@r17],[@r18],[@r19],[@r20]^)^. Studies have shown the feedback environment is positively correlated with job satisfaction[@r12],[@r13],[@r14]^)^, LMX[@r12], [@r15]^)^, affective commitment[@r14], [@r16]^)^, organizational commitment[@r17]^)^, person-organization fit[@r17]^)^, role clarity[@r18]^)^, feedback-seeking behavior[@r18]^)^, work engagement[@r19]^)^, performance[@r14], [@r16], [@r18]^)^, and organizational citizenship behavior (OCB)[@r14],[@r15],[@r16],[@r17]^)^, and negatively correlated with depression[@r13]^)^, anxiety[@r13]^)^, burnout[@r17]^)^, perceptions of politics[@r14]^)^, role ambiguity[@r17]^)^, role conflict[@r17]^)^, quantitative workload[@r20]^)^, interpersonal conflict[@r20]^)^, turnover intentions[@r13]^)^, and deviance[@r20]^)^. In summary, a more supportive feedback environment may ameliorate work-related variables and psychological distress.

This study investigated the relationship with the feedback environment for the following variables: feedback-seeking behavior, LMX, team-member exchange (TMX), job satisfaction, work engagement, and psychological distress.

Feedback-seeking behavior describes the behavior of proactively seeking out feedback[@r3]^)^. There are benefits from such behavior, such as a reduction in uncertainty and anxiety in the workplace, but also costs, such as concerns over being seen as incompetent or feeling personally threatened when receiving negative feedback, which can discourage employees from seeking feedback[@r21]^)^. However, a supportive feedback environment may make it easier for employees to seek out feedback. In the supervisor feedback environment, the supervisor encourages his/her subordinates to seek feedback, so we expect a positive correlation between the supervisor feedback environment and subordinates' feedback-seeking from their supervisor. Similarly, in the coworker feedback environment, the coworkers encourage other employees to seek feedback, so we expect a positive correlation between the coworker feedback environment and employees' feedback-seeking from coworkers.

LMX and TMX are both concepts based on social exchange relationships in the workplace[@r22]^)^. LMX focuses on supervisor-subordinate relationships while TMX focuses on the relationships among team members (coworkers)[@r23], [@r24]^)^. With a positive feedback environment from the supervisor, the supervisor has credibility and provides quality feedback to subordinates in a considerate and thoughtful manner[@r9]^)^. The feedback behavior of this type of supervisor plays a role in subordinates achieving their goals, so subordinates may develop a liking for that supervisor and feel motivated to build a closer relationship with the supervisor. Experimental research to date has shown that the development of a liking between a supervisor and subordinate is an important predictive factor for LMX[@r25], [@r26]^)^. Therefore, we expect a positive correlation between the supervisor feedback environment and LMX. Similarly, with a positive feedback environment from coworkers, feedback behavior by coworkers plays a role in employees achieving their goals, so employees may develop a liking for these coworkers and be motivated to build closer relationships with them. Moreover, a positive feedback environment from coworkers may promote daily interaction between coworkers in order for the team to achieve their goals together, and such frequent interaction is likely to foster sharing of resources and ideas, which are the primary elements in mutually beneficial TMX relationships[@r24]^)^. Therefore, we expect a positive correlation between the coworker feedback environment and TMX.

In a favorable feedback environment, employees receive constructive feedback throughout the year, so they understand how they are performing and how much their supervisors or coworkers are interested in them and their performance, and they are more likely to have favorable attitudes toward feedback, development, improvement of their job performance, and a favorable attitude toward their job (e.g., job satisfaction) overall[@r9]^)^. Research has also shown that the way that feedback is communicated can affect that individual's attitude towards other members of the organization[@r27]^)^. This suggests that when an employee perceives a positive feedback environment, he/she may behave positively to other employees of the organization. Such positive behavior can facilitate interpersonal relationships and job execution in the workplace, thereby increasing job satisfaction. Therefore, we predict a positive correlation between both the supervisor and coworker feedback environment and job satisfaction.

Work engagement describes a fulfilling, positive work-related state of mind[@r28]^)^. Previous research has shown that work engagement is increased through job resources (e.g., performance feedback), leading to good mental and physical health, a positive attitude to one's work and organization, and job performance[@r28], [@r29]^)^. These processes have been integrated into the Job Demands-Resources (JD-R) model[@r28], [@r29]^)^. According to the JD-R model, proper feedback may either play an intrinsic motivational role because it fosters employees' learning, thereby increasing job competence, or play an extrinsic motivational role because it is instrumental in achieving work goals. In either case, the outcome is positive and work engagement is likely to increase[@r29]^)^. In a positive feedback environment, employees receive proper feedback frequently from their supervisor and their coworkers[@r9]^)^ and this is useful for their development and job performance. Therefore, we expect a positive correlation between both the supervisor and coworker feedback environment and work engagement.

Previous studies have shown a negative correlation between the supervisor feedback environment and job stressors (role ambiguity[@r17]^)^, role conflict[@r17]^)^, quantitative workload[@r20]^)^, interpersonal conflict[@r20]^)^). A meta-analysis demonstrated a positive correlation between job stressors and psychological distress (e.g., anxiety, fatigue, depression)[@r30]^)^. As such, a more supportive supervisor feedback environment may diminish job stressors, which in turn may reduce psychological distress. As well as the supportive supervisor feedback environment, the supportive coworker feedback environment may also reduce employees' job stressors; thus psychological distress may be alleviated through a reduction in job stressors. Therefore, we predict a negative correlation between both the supervisor and coworker feedback environment and psychological distress.

The FES has been translated into various languages, including German and Dutch, and is widely used in research, particularly in the West. Studies in the West have produced similar results of a positive relationship between the feedback environment and work-related variables (e.g., job satisfaction, LMX)[@r9], [@r12],[@r13],[@r14], [@r16], [@r18]^)^. Research is just starting in Asia with the FES being translated into Chinese. A study conducted in Taiwan[@r15]^)^ showed a positive correlation between the supervisor feedback environment and work-related variables (LMX, OCB), similar to the results of research in the West. Another study in Taiwan[@r17]^)^ showed that the supervisor feedback environment was (a) negatively correlated with role stressors (role ambiguity and conflict) and burnout and (b) positively correlated with person-organization fit and organizational commitment. The research demonstrated that the supervisor feedback environment influenced employee OCB indirectly through these two processes[@r17]^)^. Yet another study in Taiwan[@r20]^)^ discovered that the supervisor feedback environment was negatively correlated to work-related stressors (quantitative workload and interpersonal conflict) and employee deviance, and moreover that these job stressors partially mediated the relationship between the feedback environment and employee deviance. These last two studies in Taiwan[@r17], [@r20]^)^ suggest that a supportive supervisor feedback environment reduces job stressors. In Japan, the MHLW has reported that approx. 60% of workers feel high levels of work-related distress[@r31]^)^. As well as improving work-related variables in Japanese workplaces, we expect a supportive feedback environment to be beneficial by reducing job stressors and therefore ameliorating psychological distress. In short, the feedback environment could also be used as a valuable resource by organizations and individuals to improve job performance and promote good health in the Japanese workplace. To investigate the relationship between the feedback environment and various variables in Japanese workplaces, we need to apply the concept of the feedback environment and evaluate it with Japanese employees. Improvement in the workplace feedback environment is an area that can be controlled by the organization[@r9]^)^ and systematic improvement of the workplace feedback environment may ensure feedback functions effectively. Even though researchers are starting to investigate the workplace feedback environment, we have yet to find an instrument capable of appropriately evaluating the workplace feedback environment in Japan and that is of proven reliability and validity. The objectives of this study therefore were to develop a Japanese-language version of the FES (FES-J) to evaluate the workplace feedback environment and to test its reliability and validity in the Japanese workplace.

Participants and Methods {#s2}
========================

Participants and data collection
--------------------------------

Internet-based research was conducted in June 2016. Participants in this study were drawn from a pool of people registered with an internet-survey company. Informed consent, which included assurances that personal information is protected and that data is anonymized, was obtained from all participants before they answered the questionnaire. Any identifying information, such as the participant's name and other identifiers that could lead to identification of a participant, had already been removed when we received the data from the internet-survey company. Inclusion criteria were: (1) male and female full-time employees (20--64 yr of age; in non-managerial positions, day duties), (2) working at Japanese companies with a direct supervisor and coworkers, and (3) working in an environment where they can receive feedback from their supervisor and coworkers on an almost daily basis. Participants registered at the internet-survey company and who fulfilled these criteria were invited to participate in this study via email from the internet-survey company. Data collection was finished when responses had been received from 515 individuals. An attentiveness check item (e.g., "This is an attentiveness check; please indicate 'strongly agree'.") derived from the HEXACO Personality Inventory-Revised (HEXACO-PI-R) scale[@r32]^)^ was included in the questionnaire of the study and individuals who did not follow directions and did not choose "strongly agree" were dropped from the study; 99 individuals were dropped. Consequently, analysis was conducted on the responses from 416 individuals who provided proper answers (80.8% effective response rate). The sample size for this research met the criteria of including at least 100 individuals for factor analysis and a minimum of 5--7 times the number of items in the FES-J (63 items in total)[@r33]^)^. This study was approved by the Research Ethics Committee of the Faculty of Human Sciences, University of Tsukuba (No. TOU 28-13).

Measurements
------------

Feedback environment: The original FES[@r9]^)^ comprises the Supervisor FES and the Coworker FES. Both FES are divided into seven subscales that reflect the seven facets of the feedback environment. The Supervisor FES and the Coworker FES consist of 32 items and 31 items, respectively: (1) source credibility (five items for both FES); (2) feedback quality (five items for both); (3) feedback delivery (five items for both); (4) favorable feedback (four items for both); (5) unfavorable feedback (four items for both); (6) source availability (five items for the Supervisor FES, four items for the Coworker FES); and (7) promotes feedback seeking (four items for both).

Items for the seven facets of the Supervisor and Coworker FES are parallel to each other. Example items are "My supervisor/coworkers are generally familiar with my performance on the job" in the source credibility facet and "My supervisor/coworkers give me useful feedback about my job performance" in the feedback quality facet. Items were scored on a seven-point Likert scale, ranging from 1 (strongly disagree) to 7 (strongly agree). For both the Supervisor and Coworker FES, a high score shows a positive (supportive) feedback environment.

We developed the FES-J based on the original FES from Steelman *et al*.[@r9]^)^ and in line with guidelines from the International Society for Pharmacoeconomics and Outcomes Research (ISPOR)[@r34]^)^. To ensure cross-linguistic equivalence, we translated all scale items into Japanese and then translated them back into English by means of two bilingual (English-Japanese) professional translators[@r35]^)^. The primary author and one researcher, who are both psychology specialists, independently produced forward translations of the original FES[@r9]^)^ from English into Japanese. The primary author then compared these two translations, made revisions to ensure the original English content was appropriately reflected in the Japanese, and combined them into a single version. Opinions were then sought from a number of psychologists and revisions were made to ensure usage of the most appropriate Japanese expressions. A native English-speaking translator then produced a back translation of this version from Japanese into English. The original author of the English-language FES then reviewed this back translation to ensure the translated scale included the same concepts and meanings as the original version. The primary author then confirmed that the corrections made were accurate and improved the translation, resulting in the final FES-J (Supervisor and Coworker FES-J) (see Appendix). In this study, we used both the Supervisor FES-J and Coworker FES-J.

Feedback-seeking behavior: The research used a feedback-seeking behavior scale[@r36]^)^ developed with reference to work by Ashford[@r37]^)^ and Morrison[@r38]^)^. By replacing the "supervisor or coworker" target of the feedback-seeking behavior with "supervisor" and "coworker", we developed a supervisor scale (α=0.89) and a coworker scale (α=0.92) (four items for both; e.g., "I often ask for feedback from my supervisor/coworkers on the execution of my work"). Items were scored on a five-point Likert scale, ranging from 1 (completely disagree) to 5 (completely agree). With this scale, a high score shows frequent feedback-seeking behavior.

LMX and TMX: For LMX, the research used a vertical exchange relationship scale[@r39]^)^ (α=0.92) (nine items; e.g., "My supervisor fully understands my problems and aspirations in my work"). For TMX, the research used a horizontal exchange relationship scale[@r39]^)^ (α=0.90), replacing "women around me" with "coworkers" (seven items; e.g., "My coworkers and I fully understand and agree with the problems and aspirations that my coworkers and I have in our work"). Items were scored on a five-point Likert scale, ranging from 1 (completely disagree) to 5 (completely agree). With this scale, a high score shows high quality relationships.

Job satisfaction: The research used a job satisfaction scale[@r40]^)^ developed based on the job satisfaction scale from McLean[@r41]^)^. The scale consists of one general job satisfaction scale (α=0.91) (four items; e.g., "I am satisfied with my current work overall") and three scales for job satisfaction that measure an individual's sense of satisfaction regarding the workplace environment, including (1) satisfaction with job-related career (α=0.86) (four items; e.g., "My current salary is suitable for my work responsibilities and content"), (2) satisfaction with employee relations (α=0.77) (three items; e.g., "I am satisfied with how my supervisor handles his/her subordinates and his/her people management skills" and "I am satisfied with my coworkers who are cooperative"), and (3) satisfaction with usage of one's own abilities (α=0.80) (three items; e.g., "I am satisfied with my current job because I can use my skills and capabilities"). Items were scored on a five-point Likert scale, ranging from 1 (no) to 5 (yes). With this scale, a high score shows high job satisfaction.

Work engagement: The Japanese short version of the Utrecht Work Engagement Scale (UWES-J) was used[@r42], [@r43]^)^. This scale comprises (1) vigor (α=0.88) (three items; e.g., "At my work, I feel bursting with energy"), (2) dedication (α=0.84) (three items; e.g., "I am enthusiastic about my job"), and (3) absorption (α=0.88) (three items; e.g., "I feel happy when I am working intensely"). Items were scored on a seven-point Likert scale, ranging from 0 (never) to 6 (always). A high score shows high work engagement.

Psychological distress: We used the Brief Job Stress Questionnaire (BJSQ)[@r44]^)^ subscales on psychological distress, namely (1) irritability (α=0.93) (three items; e.g., "I have felt irritable"), (2) fatigue (α=0.90) (three items; e.g., "I have felt extremely tired"), (3) anxiety (α=0.82) (three items; e.g., "I have felt worried or insecure"), and (4) depression (α=0.92) (six items; e.g., "I have been depressed"). Items were scored on a four-point Likert scale, ranging from 1 (almost never) to 4 (almost always). A low score shows a good psychological state.

Demographics: Study participants included in the analysis were asked about their sex, age, organizational tenure, job tenure, corporate size, department size, job type, and industry, as well as about their immediate supervisor's sex and age, whether their supervisor was in a managerial or non-managerial role, and how long they had worked under their direct supervisor.

Analyses
--------

Internal consistency reliability
--------------------------------

Reliability was investigated using Cronbach's alpha coefficient that is an indicator of internal consistency.

Construct validity
------------------

The FES-J was subjected to confirmatory factor analysis (CFA), as the original FES had been[@r9]^)^, to investigate whether the seven-factor model was a good fit compared with the one-factor model. We calculated the chi-square test of model fit, Akaike's information criterion (AIC), the comparative fit index (CFI) and the root mean square error of approximation (RMSEA). We defined an appropriate range as CFI ≥0.90 and RMSEA \<0.08[@r45]^)^. We then calculated Pearson's correlation coefficients for work-related variables and psychological distress versus the Supervisor and Coworker FES-J. IBM SPSS Statistics version 24 and Amos version 24 (IBM Corp., NY, USA) were used for the statistical analysis.

Results {#s3}
=======

Characteristics of study participants and their supervisors
-----------------------------------------------------------

[Table 1](#tbl_001){ref-type="table"}Table 1.Characteristics of the study participants (n=416)n(%)SexMale208(50.0)Female208(50.0)AgeLess than 30 yr81(19.5)30 to 39 yr148(35.6)40 to 49 yr122(29.3)50 to 59 yr55(13.2)60 yr or more10(2.4)Organizational tenureLess than 3 yr78(18.8)3 to \<10 yr170(40.9)10 to \<20 yr105(25.2)20 yr or more63(15.1)Job tenureLess than 3 yr131(31.5)3 to \<10 yr200(48.1)10 to \<20 yr65(15.6)20 yr or more20(4.8)Corporate sizeLess than 50 employees167(40.1)50 to 299 employees114(27.4)300 to 999 employees83(20.0)1,000 employees or more52(12.5)Department sizeLess than 10 employees191(45.9)10 to 29 employees133(32.0)30 to 49 employees39(9.4)50 employees or more53(12.7)Job typeOffice work156(37.5)Profession, Technical research101(24.3)Service59(14.2)Production37(8.9)Sales35(8.4)Others28(6.7)IndustryManufacturing106(25.5)Services72(17.3)Medical, health care and welfare66(15.9)Information and communications39(9.4)Wholesale and retail trade26(6.3)Construction24(5.8)Transport and postal activities21(5.0)Eating and drinking services19(4.6)Finance and Insurance18(4.3)Electricity, gas, and water9(2.2)Education and allied industries9(2.2)Others7(1.7)All participants are full-time employees working in the daytime with non-managerial positions. shows the demographic profiles of the participants. The 416 supervisors of the participants (329 males, 87 females) had an average age of 47.9 ± 9.2 yr (age range: 25--74 yr) and 83.2% were in managerial positions. The participants had worked under their immediate supervisor for a median duration of 36 months (duration range: 6--376 months).

Internal consistency reliability
--------------------------------

[Table 2](#tbl_002){ref-type="table"}Table 2.Descriptive statistics and reliability coefficients for FES-J (n=416)FES-J by sourceNo. of itemsRangeMeanSDαSupervisor FES-JOverall321--74.360.930.96Source credibility51--74.411.110.87Feedback quality51--74.411.220.92Feedback delivery51--74.211.060.86Favorable feedback41--74.161.110.83Unfavorable feedback41--74.261.060.82Source availability51--74.621.050.77Promotes feedback seeking41--74.430.920.68Coworker FES-JOverall311--74.330.800.96Source credibility51--74.310.930.83Feedback quality51--74.370.980.88Feedback delivery51--74.230.840.76Favorable feedback41--74.180.960.78Unfavorable feedback41--74.130.980.83Source availability41--74.771.050.78Promotes feedback seeking41--74.380.830.66FES-J: Japanese version of the Feedback Environment Scale; SD: standard deviation; α: Cronbach's alpha coefficient. shows descriptive statistics and Cronbach's alpha coefficients for the FES-J. The alpha coefficient was slightly below 0.70 for promotes feedback seeking, but was above 0.70 for the six other subscales of source credibility, feedback quality, feedback delivery, favorable feedback, unfavorable feedback, and source availability for both the Supervisor and Coworker FES-J. Overall alpha coefficients for both FES-J were 0.96.

Construct validity
------------------

The Supervisor FES-J was developed as a 32-item seven-factor model and the Coworker FES-J a 31-item seven-factor model, just like the original FES, and these seven-factor models were tested using CFA. The original FES has been used as a single concept in multiple studies[@r12], [@r14],[@r15],[@r16],[@r17],[@r18], [@r20]^)^, so we performed CFA for one-factor models as well and compared the seven-factor models of the Supervisor and Coworker FES-J with each of the one-factor models. [Table 3](#tbl_003){ref-type="table"}Table 3.AIC scores and fit indices of confirmatory factor analysis models (n=416)Model*χ*^2^*dfp*AICCFIRMSEASupervisor FES-JModel 1 (One-factor model)1,736.357438\<0.0011,916.3570.8680.085Model 2 (Seven-factor model)1,396.655417\<0.0011,618.6550.9000.075Coworker FES-JModel 1 (One-factor model)2,061.518412\<0.0012,229.5180.8190.098Model 2 (Seven-factor model)1,859.302391\<0.0012,069.3020.8390.095FES-J: Japanese version of the Feedback Environment Scale; AIC: Akaike's information criterion; CFI: comparative fit index; RMSEA: root mean square error of approximation. indicates that both the Supervisor and Coworker FES-J seven-factor models (Model 2) provided more appropriate scores of AIC and fit for the data than the one-factor models (Model 1). The score of AIC and fit indices for the seven-factor model (Model 2) of the Supervisor FES-J were set at *χ*^2^(417)=1,396.655 (*p*\<0.001), AIC=1,618.655, CFI=0.900 and RMSEA=0.075, and the results showed a generally appropriate fit. In contrast, the score of AIC and fit indices for the seven-factor model (Model 2) of the Coworker FES-J were *χ*^2^(391)=1,859.302 (*p*\<0.001), AIC=2,069.302, CFI=0.839 and RMSEA=0.095, suggesting insufficient fit. However, RMSEA did not exceed 0.10 that is considered the limit of the acceptable range[@r46]^)^, so we did not abandon this model.

[Table 4](#tbl_004){ref-type="table"}Table 4.Correlation coefficients between FES-J and work-related variables and psychological distress (n=416)FES-J by sourceFeedback-seeking behavior^a^LMX/TMX^b^Job satisfactionWork engagementPsychological distressOverallJob-related careerEmployee relationsUsage of one's own abilitiesGeneralOverallVigorDedicationAbsorptionOverallIrritabilityFatigueAnxietyDepressionSupervisor FES-JOverall0.51^\*\*\*^0.84^\*\*\*^0.55^\*\*\*^0.36^\*\*\*^0.71^\*\*\*^0.43^\*\*\*^0.44^\*\*\*^0.33^\*\*\*^0.35^\*\*\*^0.31^\*\*\*^0.25^\*\*\*^−0.30^\*\*\*^−0.35^\*\*\*^−0.17^\*\*\*^−0.19^\*\*\*^−0.30^\*\*\*^Source credibility0.49^\*\*\*^0.80^\*\*\*^0.54^\*\*\*^0.35^\*\*\*^0.68^\*\*\*^0.43^\*\*\*^0.44^\*\*\*^0.33^\*\*\*^0.35^\*\*\*^0.31^\*\*\*^0.26^\*\*\*^−0.31^\*\*\*^−0.35^\*\*\*^−0.17^\*\*\*^−0.20^\*\*\*^−0.30^\*\*\*^Feedback quality0.47^\*\*\*^0.76^\*\*\*^0.52^\*\*\*^0.34^\*\*\*^0.69^\*\*\*^0.37^\*\*\*^0.41^\*\*\*^0.29^\*\*\*^0.33^\*\*\*^0.27^\*\*\*^0.22^\*\*\*^−0.27^\*\*\*^−0.35^\*\*\*^−0.16^\*\*^−0.15^\*\*^−0.25^\*\*\*^Feedback delivery0.43^\*\*\*^0.74^\*\*\*^0.49^\*\*\*^0.32^\*\*\*^0.64^\*\*\*^0.36^\*\*\*^0.39^\*\*\*^0.30^\*\*\*^0.33^\*\*\*^0.28^\*\*\*^0.22^\*\*\*^−0.30^\*\*\*^−0.35^\*\*\*^−0.20^\*\*\*^−0.17^\*\*\*^−0.27^\*\*\*^Favorable feedback0.50^\*\*\*^0.73^\*\*\*^0.48^\*\*\*^0.33^\*\*\*^0.56^\*\*\*^0.41^\*\*\*^0.40^\*\*\*^0.33^\*\*\*^0.37^\*\*\*^0.31^\*\*\*^0.26^\*\*\*^−0.24^\*\*\*^−0.28^\*\*\*^−0.13^\*\*^−0.16^\*\*^−0.23^\*\*\*^Unfavorable feedback0.39^\*\*\*^0.57^\*\*\*^0.39^\*\*\*^0.28^\*\*\*^0.53^\*\*\*^0.29^\*\*\*^0.28^\*\*\*^0.17^\*\*\*^0.19^\*\*\*^0.16^\*\*\*^0.13^\*\*^−0.20^\*\*\*^−0.25^\*\*\*^−0.10−0.11^\*^−0.20^\*\*\*^Source availability0.39^\*\*\*^0.71^\*\*\*^0.44^\*\*\*^0.27^\*\*\*^0.57^\*\*\*^0.37^\*\*\*^0.36^\*\*\*^0.26^\*\*\*^0.27^\*\*\*^0.27^\*\*\*^0.18^\*\*\*^−0.24^\*\*\*^−0.23^\*\*\*^−0.12^\*^−0.19^\*\*\*^−0.26^\*\*\*^Promotes feedback seeking0.43^\*\*\*^0.70^\*\*\*^0.45^\*\*\*^0.26^\*\*\*^0.58^\*\*\*^0.38^\*\*\*^0.36^\*\*\*^0.28^\*\*\*^0.27^\*\*\*^0.27^\*\*\*^0.23^\*\*\*^−0.26^\*\*\*^−0.29^\*\*\*^−0.13^\*\*^−0.18^\*\*\*^−0.27^\*\*\*^Coworker FES-JOverall0.57^\*\*\*^0.82^\*\*\*^0.38^\*\*\*^0.29^\*\*\*^0.45^\*\*\*^0.31^\*\*\*^0.29^\*\*\*^0.21^\*\*\*^0.19^\*\*\*^0.22^\*\*\*^0.17^\*\*\*^−0.10^\*^−0.18^\*\*\*^−0.070.01−0.08Source credibility0.54^\*\*\*^0.75^\*\*\*^0.39^\*\*\*^0.33^\*\*\*^0.43^\*\*\*^0.31^\*\*\*^0.29^\*\*\*^0.21^\*\*\*^0.19^\*\*\*^0.20^\*\*\*^\>0.18^\*\*\*^−0.10^\*^−0.20^\*\*\*^−0.070.02−0.08Feedback quality0.50^\*\*\*^0.71^\*\*\*^0.35^\*\*\*^0.30^\*\*\*^0.39^\*\*\*^0.25^\*\*\*^0.26^\*\*\*^0.19^\*\*\*^0.17^\*\*\*^0.19^\*\*\*^0.17^\*\*\*^−0.08−0.18^\*\*\*^−0.050.03−0.05Feedback delivery0.44^\*\*\*^0.72^\*\*\*^0.33^\*\*\*^0.24^\*\*\*^0.40^\*\*\*^0.24^\*\*\*^0.26^\*\*\*^0.18^\*\*\*^0.18^\*\*\*^0.19^\*\*\*^0.13^\*\*^−0.08−0.18^\*\*\*^−0.070.03−0.05Favorable feedback0.56^\*\*\*^0.75^\*\*\*^0.33^\*\*\*^0.23^\*\*\*^0.35^\*\*\*^0.30^\*\*\*^0.26^\*\*\*^0.21^\*\*\*^0.18^\*\*\*^0.22^\*\*\*^0.17^\*\*\*^−0.06−0.10−0.060.01−0.06Unfavorable feedback0.57^\*\*\*^0.60^\*\*\*^0.26^\*\*\*^0.19^\*\*\*^0.35^\*\*\*^0.22^\*\*\*^0.16^\*\*^0.14^\*\*^0.15^\*\*^0.12^\*^0.12^\*^−0.04−0.14^\*\*^−0.040.05−0.01Source availability0.37^\*\*\*^0.69^\*\*\*^0.32^\*\*\*^0.21^\*\*\*^0.36^\*\*\*^0.27^\*\*\*^0.26^\*\*\*^0.16^\*\*^0.13^\*\*^0.20^\*\*\*^0.10^\*^−0.13^\*^−0.12^\*^−0.08−0.09−0.13^\*^Promotes feedback seeking0.41^\*\*\*^0.64^\*\*\*^0.29^\*\*\*^0.20^\*\*\*^0.36^\*\*\*^0.23^\*\*\*^0.23^\*\*\*^0.16^\*\*^0.12^\*^0.18^\*\*\*^0.15^\*\*^−0.11^\*^−0.14^\*\*^−0.09−0.01−0.10^\*^\**p*\<0.05, \*\**p*\<0.01, \*\*\**p*\<0.001. FES-J: Japanese version of the Feedback Environment Scale; LMX: leader-member exchange; TMX: team-member exchange.^a^Upper panel: correlation between Supervisor FES-J and feedback-seeking from supervisor; lower panel: correlation between Coworker FES-J and feedback-seeking from coworkers.^b^Upper panel: correlation between Supervisor FES-J and LMX; lower panel: correlation between Coworker FES-J and TMX. shows the correlation coefficients for the FES-J with work-related variables and psychological distress. The results showed that the supervisor feedback environment had significantly positive correlations with feedback-seeking behavior from individuals' supervisors, LMX, job satisfaction, and work engagement. Similarly, the results showed that the coworker feedback environment had significantly positive correlations with feedback-seeking behavior from individuals' coworkers, TMX, job satisfaction, and work engagement. For psychological distress, overall there was a significant negative correlation with the Supervisor FES-J, but a significant negative correlation with the Coworker FES-J for only two of the subscales, namely irritability and depression. No significant correlations were observed with fatigue and anxiety.

Discussion {#s4}
==========

We developed a Japanese version of the FES (FES-J) used to evaluate the workplace feedback environment and confirmed that the FES-J has a certain level of reliability and validity when used with employees at Japanese companies.

The results showed generally good reliability for the FES-J. The alpha coefficients of the Supervisor and Coworker FES-J were high enough for six of the subscales and reached the minimum level required for the remaining subscale of promotes feedback seeking, although the coefficients were slightly low. For promotes feedback seeking, the FES-J was less internally consistent than the original FES[@r9]^)^, with supervisor source alpha coefficients of FES-J (α=0.68) and FES (α=0.84), and coworker source alpha coefficients of FES-J (α=0.66) and FES (α=0.85). The supervisor FES translated into Chinese had an alpha coefficient of 0.65[@r20]^)^, which is identical with that for the FES-J. This suggests that the different results in the Western and Asian research may be partly due to cultural differences. For example, it has been reported that American workers seek feedback more frequently than workers from Hong Kong and that this may be related to cultural differences in self-assertion and power distance[@r47]^)^. Further research should investigate the determinants of feedback seeking with Japanese employees.

CFA showed that the seven-factor model was a better fit than the one-factor model for both the Supervisor and Coworker FES-J. Moreover, the seven-factor model provided a good fit for the Supervisor FES-J, but the fit for the Coworker FES-J was suboptimal. Because the RMSEA values were not at a level suggesting the model be abandoned, we conclude that the FES-J has a certain validity as a seven-factor model like the original FES. One advantage is that it will be easier to compare the results from research in Japan with that conducted in other countries if the FES-J has the same factorial structure as the original FES.

The supervisor feedback environment was a better fit than the coworker feedback environment and Steelman *et al*.[@r9]^)^ suggested two potential explanations for this difference: (1) the group of individuals an employee calls "coworkers" may be open to some interpretation and employees may be able to more easily identify their supervisor than their coworkers, which might result in more consistent results for the supervisor results, and (2) the work environment tends to be dynamic, with coworkers coming and going and work teams established as short-term entities based on business need, but a worker's relationship with their supervisor tends to be more stable. We think these explanations apply to the Japanese workplace as well. Another explanation may be that the various different coworkers create different feedback environments, so responses to the FES-J for coworker feedback environments tend to be more complex and unstable compared with responses relating to the feedback environment produced by a single supervisor. More research is needed to further delineate the feedback environment in well-defined work teams[@r9]^)^ and we need to develop more sophisticated response methods.

We then confirmed the relationship between the FES-J and the work-related variables and psychological distress. For the Supervisor FES-J, we demonstrated a positive correlation with the work-related variables of a subordinate's feedback-seeking behavior from the supervisor, LMX, job satisfaction, and work engagement, and a negative correlation with psychological distress. Therefore, the results of the CFA and the correlations confirm the construct validity for the Supervisor FES-J. For the Coworker FES-J as well, the research demonstrated a positive correlation with the work-related variables of an employee's feedback-seeking behavior from coworkers, TMX, job satisfaction, and work engagement, and a negative correlation for some of the psychological distress facets. Therefore, the results of the CFA and the correlations suggest that the construct in the Coworker FES-J is mostly but not completely valid.

The results suggested a tendency towards a negative correlation between the supervisor and coworker feedback environments and psychological distress. However, contrary to our expectations for the coworker feedback environment, this correlation only applied to some aspects of psychological distress (e.g., irritability) and the study did not demonstrate the expected level of correlation. This may be because supervisors have greater authority and influence and control access to the required resources compared with coworkers[@r48], [@r49]^)^. For example, workplace stressors such as uncertainty, which is a combination of role ambiguity and conflict, are related to depression, psychosomatic complaints, irritation, and worrying[@r50]^)^. Psychological distress can be ameliorated by a supervisor providing appropriate feedback and reducing uncertainty. In practice, the supervisor feedback environment has been shown to have a negative correlation with role ambiguity and conflict[@r17]^)^.

In contrast, the coworker feedback environment was negatively correlated with some, but not all, aspects of psychological distress. Some recently published research may help to explain these results. Gabriel *et al*.[@r51]^)^ showed that the relationship between the supervisor feedback environment and three aspects of subordinate psychological empowerment changed according to the subordinate's feedback orientation. There was a positive correlation between the feedback environment and the meaning, competence, and self-determination aspects of empowerment for subordinates with a higher feedback orientation. However, for subordinates with a lower feedback orientation, there was a weakly positive relationship with meaning, but a negative relationship with competence and self-determination. Although a supportive feedback environment is generally thought to be beneficial based on the conclusions from various studies performed before, some results suggest that a supportive feedback environment may not necessarily be beneficial for all employees[@r51]^)^. Feedback orientation describes an individual's receptivity and processing of feedback and the likelihood that they will act on the feedback, and can vary widely between employees[@r11], [@r18], [@r52]^)^. Therefore, even if the feedback environment is beneficial for individuals with a favorable orientation to feedback, it may not be very beneficial for individuals who do not necessarily want to receive or use feedback, particularly from coworkers. However, feedback orientation was not measured in this study, so further research is needed to confirm our assumption.

The results from our research also showed a positive correlation between the supervisor feedback environment and subordinate feedback-seeking from supervisors, as well as a positive correlation between the coworker feedback environment and employee feedback-seeking from coworkers. This was in line with our expectations and similar to research findings in the US[@r9]^)^. This also supports the findings from previous research that suggested a connection between a supportive feedback environment that encourages feedback seeking and employee's feedback-seeking behavior[@r18], [@r21], [@r53]^)^. We also observed a positive correlation between one FES-J facet: unfavorable feedback and feedback-seeking behavior from individuals' supervisors in the supervisor feedback environment and a positive correlation between the unfavorable feedback facet and feedback-seeking behavior from individuals' coworkers in the coworker feedback environment, as also seen in the US research results[@r9]^)^. Negative feedback is more likely to be rejected than positive feedback[@r7], [@r54]^)^. However, even if the feedback is unfavorable, the research shows that subordinates are motivated to use this feedback to improve performance as long as the feedback is perceived to be good quality and is communicated by credible supervisors in a considerate manner[@r55]^)^. The research in both the US and Japan suggests that in workplaces with supportive feedback environments, employees can be expected to actively seek unfavorable feedback from supervisors and coworkers in order to improve their performance.

As expected, we demonstrated that the supervisor feedback environment was positively correlated with LMX, as in previous research[@r9], [@r12], [@r15]^)^, and the coworker feedback environment was positively correlated with TMX. As noted above, LMX and TMX are both concepts based on social exchange relationships in the workplace[@r22]^)^. When supervisors and coworkers create quality LMX and TMX in the workplace, there is value to the relationship with the other party that can create reciprocity in terms of a positive response to work expectations[@r25], [@r56]^)^. In a supportive feedback environment, useful feedback on job execution is readily given by supervisors and coworkers; employees receiving good feedback may use this feedback to improve performance and meet the expectations of the other party. In this supportive feedback environment, feedback is used in an interactive way between supervisors and subordinates and between coworkers---the parties involved build high quality relationships through this process. Therefore, a more supportive supervisor and coworker feedback environment can be correlated with higher quality LMX and TMX, respectively.

Our research showed a positive correlation between both the supervisor and coworker feedback environment and job satisfaction as we had expected. This finding for the supervisor feedback environment was also seen in previous research[@r12],[@r13],[@r14]^)^. The attitude of the supervisor when communicating supportive and constructive feedback is related to positive outcomes, such as subordinate satisfaction, perception of fairness, and motivation to improve work performance[@r57]^)^. In a supportive feedback environment, feedback is communicated in a thoughtful way, so employees are likely to respond positively and think that they are being managed with care[@r58]^)^. Employees emphasize interpersonal relationships as a result and can develop a more positive attitude (e.g., job satisfaction) towards their organization and job role such that they respond to their supervisor or coworker expectations. Therefore, a more supportive supervisor and coworker feedback environment can be correlated with a high level of employee job satisfaction.

Other expected findings from our research were the positive correlation between the supervisor feedback environment and work engagement, as seen in previous research[@r19]^)^, and the positive correlation between the coworker feedback environment and work engagement as well. Feedback is positioned as a job resource in the JD-R model[@r28], [@r29]^)^. According to experimental studies using the JD-R model, feedback improves work engagement[@r28], [@r59],[@r60],[@r61]^)^. Because feedback is a job resource, a feedback environment that functions to make feedback more effective should also be considered a job resource. Therefore, more supportive supervisor and coworker feedback environments can improve employee work engagement.

This research confirmed that the results from previous studies in the West and in Taiwan, which showed a beneficial relationship between the feedback environment and work-related factors and psychological distress[@r9], [@r12],[@r13],[@r14],[@r15], [@r18], [@r19]^)^, are applicable to Japanese organizations. The replication of these results suggests that the FES-J is an appropriate scale for measuring the feedback environment. We think this study has contributed to advances in this field, as it has confirmed that this relationship applies in Asia (Japan).

In terms of the limitations of this research, firstly because this study was a cross-sectional study and all data on samples were obtained at a single point in time, we cannot infer that the reliability results are repeatable. The FES-J reliability was evaluated by calculating Cronbach's alpha coefficient, but not evaluated by a test-retest method as seen with the original FES. This is an area for further research in the future. Secondly, the Coworker FES-J did not have sufficient validity compared with the Supervisor FES-J. In this study, we developed the FES-J based on the factorial structure of the original FES from Steelman *et al*[@r9]^)^. Further studies should re-examine goodness of fit for the Coworker FES-J with other Japanese samples. However, we think that this study provided important findings on the coworker feedback environment, given the little research into the coworker feedback environment thus far[@r9], [@r14], [@r18]^)^, as most attention has been focused on the role of the supervisor feedback environment, regardless of whether coworkers play an important role as sources of informal feedback on a day-to-day basis[@r62]^)^. Thirdly, because our data were collected from individuals registered with an internet-survey company, we cannot guarantee whether our results apply to Japanese workers in general. In order to draw general conclusions from this research, further studies are needed with more Japanese employees. Fourthly, the study used variables obtained from the same respondents on the same questionnaires, which may have resulted in common method bias[@r63]^)^. Future research should include objective data, such as the addition of variables on the actual individual's attitude and behavior and responses from the supervisor and other coworkers.

Conclusion {#s5}
==========

The study showed a certain level of reliability and validity for both the Supervisor and Coworker FES-J, suggesting that this scale is appropriate for evaluating the feedback environment in Japanese workplaces.
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